1. Introduction {#sec0005}
===============

Coronary artery disease (CAD) is a leading cause of morbidity and death all around the world.[@bib0005] In patients with non-ST-segment elevation acute coronary syndrome (ACS), the presence of left main and/or three-vessel disease (LM/3VD) carries an outstanding higher risk of adverse cardiovascular events.[@bib0010], [@bib0015]

Early invasive strategy with revascularization is particularly indicated in ACS patients with LM/3VD to improve their outcome.[@bib0020] Hence, early diagnosis of such patients upon presentation appears to be of an utmost benefit.

Erectile dysfunction (ED) is defined as the inability to achieve and/or to maintain erection that is necessary for satisfactory sexual intercourse.[@bib0025] The pathophysiological mechanism and risk factors of developing ED are quite similar to those of CAD with endothelial dysfunction as the major component affecting different vascular beds of various diameters.[@bib0030]

The relation between ED and cardiovascular diseases was previously noticed. ED was found to be associated with subclinical left ventricular dysfunction,[@bib0035] increased incidence of asymptomatic CAD,[@bib0040] increased risk for CAD morbidity and mortality.[@bib0045] The severity of ED was also found to be correlated with angiographic extent of CAD.[@bib0050]

The aim of this study was to find out if the severity of ED could predict the presence of LM/3VD in ACS patients.

2. Patients and methods {#sec0010}
=======================

The study included 85 male patients with non-ST-segment elevation ACS who were admitted to the coronary care unit of the Cardiology Department, Zagazig University during the period from January 2015 till December 2016. The diagnosis of ACS was made according to the 2014 AHA/ACC guideline for the management of patients with non-ST-elevation ACS.[@bib0055]

Patients with history of previous myocardial infarction (MI), previous revascularization procedures, or those with any other contraindication for coronary angiography were excluded from the study.[@bib0055] Also, patients with known neurologic, psychiatric or endocrine disease that may affect erectile function were excluded. Additionally, patients who had a history of pelvic, urethral, or prostatic surgery and those who were receiving treatment for ED were also excluded from the study. Single patients were also excluded from our study.

The Institutional Review Board had approved the study protocol. Written informed consent was obtained from every patient.

All the subjects underwent:1)Clinical assessment which included history and physical examination.2)International index of erectile function (IIEF) score estimation: After stabilization of the clinical condition, all patients were evaluated using the IIEF 15-item, self-administered questionnaire,[@bib0060] which was translated into Arabic.

According to the results of IIEF questionnaire, patients were divided into two groups:

**Group 1:** patients with mild or no ED (IIEF score ≥ 17). This group included 47 patients.

**Group 2:** patients with moderate or severe ED (IIEF score \<17).[@bib0060] This group included 38 patients.1)Coronary Angiography: The coronary artery system was visually estimated by an expert angiographer who was unaware of patients' clinical data. The coronary artery narrowing was expressed as percentage of luminal diameter stenosis. Lesions with ≥ 70% narrowing in major epicardial artery or ≥50% narrowing in the left main coronary artery were considered as having significant angiographic stenosis.[@bib0065]

Gensini score was calculated to assess the angiographic severity. Every lesion was assigned a score according to the percentage of stenosis- 1 for 25% stenosis, 2 for 50%, 4 for 75%, 8 for 90%, 16 for 99% and 32 for total occlusion. The score was then multiplied by a factor according to the site of the lesion.[@bib0070]

3VD was defined if there were significant obstructive CAD in all 3 major epicardial coronary arteries, namely left anterior descending, left circumflex and right coronary arteries.

2.1. Statistical analysis {#sec0015}
-------------------------

All data were analyzed using the SPSS for Windows package program (Version 20.0; Armonk, NY, USA: IBM Corp.). Differences between patients\' group and control group were analyzed using χ^2^ test and student's *t*-test. Correlations between different variables were investigated by Pearson correlation analysis. A p value \<0.05 was regarded as being statistically significant.

3. Results {#sec0020}
==========

As shown in [Table 1](#tbl0005){ref-type="table"}, there was no significant difference between the two study groups regarding age, hypertension, diabetes mellitus (DM), smoking, or serum lipids. There was also no significant difference between the two groups regarding the chronic use of drugs (beta blockers, diuretics, angiotensin-converting-enzyme inhibitor, angiotensin receptor blockers, calcium channel blockers, nitrates, statins, aspirin, oral hypoglycemic, or Insulin) ([Table 2](#tbl0010){ref-type="table"}).Table 1Demographic data and risk factors in the two groups according to the severity of endothelial dysfunction.Table 1IIEF score ≥ 17 (n = 47)IIEF score \< 17 (n = 38)pAge (years)47.5 ± 9.8450.3 ± 10.210.205Hypertension18 (38.3%)16 (42.1%)0.722Diabetes13 (27.6%)14 (36.8%)0.366Smoking15 (34.1%)12 (31.6%)0.974Total Cholesterol (mg/dl)195.2 ± 41.5198.4 ± 39.70.718LDL (mg/dl)112.4 ± 28.7117.3 ± 26.20.414HDL (mg/dl)40.1 ± 9.4138.7 ± 8.570.476Triglyceride (mg/dl)153.4 ± 37.5161.2 ± 36.20.334[^1]Table 2Chronic drugs in the two groups according to the severity of endothelial dysfunction.Table 2IIEF score ≥ 17 (n = 47)IIEF score \< 17 (n = 38)pBeta blockers6 (12.8%)5 (13.1%)0.957Diuretics3 (6.4%)3 (7.9%)0.787ACEIs8 (17%)7 (18.4%)0.866ARBs2 (4.2%)3 (7.9%)0.478Calcium channel blockers9 (19.1%)7 (18.4%)0.827Nitrates6 (12.8%)7 (18.4%)0.471Statins12 (25.5%)10 (26.3%)0.935Aspirin11 (23.4%)10 (26.3%)0.757Oral hypoglycemic8 (17%)8 (21%)0.636Insulin5 (10.6%)6 (15.8%)0.482[^2]

Regarding coronary angiography results, as shown in [Table 3](#tbl0015){ref-type="table"}, the patients with IIEF score \<17 had significantly higher prevalence of LM CAD (4.3% versus 18.4%, p = 0.035), 3VD (17% versus 39.5%, p = 0.021), and LM/3VD (21.3% versus 55.3%, p = 0.0012). Also, mean Gensini score was significantly higher in patients with IIEF score \< 17 (23.5 ± 10.8 versus 34.1 ± 12.7, p = 0.0001). There was a significant negative correlation between IIEF score and Gensini score (r = −0.383, p = 0.0003) ([Fig. 1](#fig0005){ref-type="fig"}).Table 3Coronary angiography findings in the two groups according to the severity of endothelial dysfunction.Table 3IIEF score ≥ 17 (n = 47)IIEF score \< 17 (n = 38)pDiseased vessel - LMCA2 (4.3%)7 (18.4%)0.035 - LAD35 (74.4%)31 (81.6%)0.434 - LCX27 (57.4%)27 (71.1%)0.195 - RCA20 (42.6%)22 (57.9%)0.159  Number of diseased vessels - Single vessel20 (42.6%)11 (28.9%)0.195 - Two vessels19 (40.4%)12 (31.6%)0.399 - Three vessels8 (17%)15 (39.5%)0.021LM/3VD10 (21.3%)21 (55.3%)0.0012Gensini score23.5 ± 10.834.1 ± 12.70.0001[^3]Fig. 1Correlation between IIEF score and Gensini score.Fig. 1

Logistic regression analysis for independent predictors of LM/3VD is shown in [Table 4](#tbl0020){ref-type="table"}. The independent predictors of LM/3VD in order of significance were: age (p = 0.00024), heart rate (p = 0.00013), IIEF \<17 (p = 0.0057), Killip class \>1 (p = 0.011), and ST-depression or ST-elevation in lead aVR ≥1 mV (p = 0.027).Table 4Logistic regression analysis for predictors of LM/3VD.Table 4VariablesOdds ratio95% CIpAge4.153.61--4.690.00024Heart rate3.873.11--4.630.00013IIEF score \<173.212.84--3.580.0057Killip class \>12.872.03--3.710.011ST-depression, or ST-elevation in aVR ≥ 1 mV2.531.83--3.230.027[^4]

4. Discussion {#sec0025}
=============

In our study, the angiographic severity of CAD was found to be more in patients with moderate or severe ED (IIEF score \<17). These patients had a significantly higher mean Gensini score and a significantly higher incidence of LV/3VD than patients with mild or no ED (IIEF score ≥17).

ED could be considered as a part of the systemic manifestations of atherosclerosis. Both ED and CAD seem to share the same risk factors and to show similar characteristics such as endothelial dysfunction.[@bib0075]

The vast majority of the cases of organic ED seem to be due to vascular etiologies. Among the known organic factors for ED, 40.5% are shown to be of arterial origin, 10% of cavernosal origin, 12.5% were due to neurogenic causes, and 1.8% of the patients are found to be associated with endocrinologic causes.[@bib0080]

Hypertension, which is a known risk factor for CAD, has also been found to be a culprit in patients with ED. ED can be considered as an early marker of hypertension.[@bib0085]

DM is also an important risk factor for development of ED; DM patients were found to be at least three times more likely to develop ED than nondiabetic individuals.[@bib0090]

Possible mechanisms by which DM may cause ED include direct complications, endothelial dysfunction, oxidative stress, advanced glycation end products, and DM associated psychological disorders.[@bib0095]

The relation between ED and CAD has been previously studied by several investigators. In their meta-analysis, Dong and his colleagues[@bib0100] concluded that ED significantly increases the risk of CAD, stroke and all-cause mortality. This increased risk was related to ED and was independent of other CAD risk factors.

The severity of ED was found to be correlated with the number of occluded vessels documented by coronary angiography, in male patients with acute MI.[@bib0105] Also, the prevalence of ED was found to be higher in men with CAD. Patients with ED were found to have a more extensive CAD as documented by coronary angiography.[@bib0110]

The severity of ED was also found to be strongly correlated to the angiographic severity and complexity of CAD in patients with new onset angina undergoing coronary angiography. This correlation was not only strong but also independent. [@bib0050]

In patients presented with acute MI, the presence of ED was found to be associated with and adverse outcome. ED was found to be a significant and an independent predictor of death and re-hospitalization in men presented with acute MI.[@bib0115]

Erectile dysfunction was found to be correlated with subclinical left ventricular (LV) deterioration as manifested by increased global longitudinal strain and global circumferential strain. Also, the degree of LV systolic dysfunction was found to be correlated with the degree of ED.[@bib0120], [@bib0125]

In our study, the presence of IIEF score \<17 was a significant and an independent predictor for the presence of LM/3VD. The independent predictors of LM/3VD in order of significance were: age, heart rate, IIEF \<17, Killip class \>1, and ST-depression or ST-elevation in lead aVR ≥1 mV.

In the attempt to study if the neutrophil-to-lymphocyte ratio was an independent predictor of LM/3VD in patients with non-ST-segment elevation myocardial infarction, Misumida and colleagues[@bib0125] found that the independent predictors for LM/3VD were age, male sex, hyperlipidemia, Killip class \>1 on admission, neutrophil-to-lymphocyte ratio ≥2.8, ST‐depression ≥0.05 mV, and ST-elevation in lead aVR ≥0.05 mV.

In an earlier study by Kosuge and his colleagues,[@bib0130] it was found that the independent predictors for LM/3VD in patients with non-ST-segment elevation ACS were age, heart rate, Killip class ≥ 2, prior MI, smoking, DM, positive-Troponin, CK-MB, maximal ST-segment depression, sum of ST-segment depression, number of leads with ST-segment depression, degree of ST-segment elevation in lead aVR, and maximal QRS duration.

In addition to the relatively small number of patients, the major limitation of our study is the subjective nature of IIEF score which was used to diagnose and to define the severity of ED. Also, we did not follow-up our patients to study the impact of moderate or severe ED on their prognosis.

5. Conclusion {#sec0030}
=============

The presence of moderate or severe ED in men with ACS is associated with more extensive CAD manifested by higher Gensini score and more incidence of LM/3VD. In men with ACS, IIEF score \<17 was a significant and independent predictor for the presence of LM/3VD.
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[^1]: Data are expressed as mean ± SD or number (%). LDL = low density lipoprotein, HDL = high density lipoprotein.

[^2]: Data are expressed as number (%). ACEIs = Angiotensin converting enzyme inhibitors. ARBs = Angiotensin receptor blockers.

[^3]: Data are expressed as mean ± SD or number (%). LMCA = left main coronary artery, LAD = left anterior descending, LCX = left circumflex, RCA = right coronary artery. LM/3VD = Left main or three vessel disease.

[^4]: CI = Confidence Interval. IIEF: International index of erectile function.
